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Description

TECHNICAL FIELD

[0001] The present invention relates to displays sys-
tems and, more particularly, to dual or multi-stage mod-
ulation projection display systems possibly employing
highlight modulation.

BACKGROUND

[0002] In a conventional multi-stage modulation pro-
jector system, there is typically a single light source that
illuminates a screen with an image that is modulated by
some optical system within the projector. In such con-
ventional multi-stage modulation projector systems, it is
typical that the highlights modulator is a MEMS array -
or some other means of mechanical beam steering. High-
light modulators have the ability to steer the light reaching
their individual steering elements to any arbitrary location
in the following light path. Merely for one example, a high-
lights modulator may be able to steer more light onto a
portion of a projected image that has a higher luminance
that surrounding parts of the image - thus, that portion
would be "highlighted".

[0003] Inthe contextofthese dual/multi-modulator pro-
jector systems, it may be possible to construct such a
projector system with at least one highlights modulator
that may possibly employ non-mechanical beam steering
that does not necessary rely on moveable mirror(s).
WO 2012/145200 discloses a projection display includ-
ing a highlight projector and a main projector. Highlights
projected by the highlight projector boost luminance in
highlight areas of a base image projected by the main
projector.

SUMMARY

[0004] Several embodiments of display systems are
herein disclosed.

[0005] In one example, not being part of the invention,
a projector display system, said display system compris-
ing: a light source; a controller; a first holographic mod-
ulator, said first modulator being illuminated by said light
source and said first modulator comprising a holographic
imaging module; a lens, said lens adapted to transmit
from said first holographic modulator; a second modula-
tor, said second modulator being illuminated by light from
said lens and capable of modulating light from said lens,
and said second modulator comprising a plurality of mir-
rors; said controller further comprising: a processor; a
memory, said memory associated with said processor
and said memory further comprising processor-readable
instructions, such that when said processor reads the
processor-readable instructions, causes the processor
to perform the following instructions: receiving image da-
ta; sending control signals to said first holographic mod-
ulator such that said first holographic modulator may al-

10

15

20

25

30

35

40

45

50

55

locate a desired proportion of the light from said light
source onto said second modulator; and sending control
signals to said second modulator such that said desired
proportion of the light from said light source is modulated
to form said desired image for projection.

[0006] Two embodiments are disclosed by independ-
ent claims 1 and 2.

[0007] Other features and advantages of the present
system are presented below in the Detailed Description
when read in connection with the drawings presented
within this application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Exemplary embodiments are illustrated in ref-
erenced figures of the drawings. It is intended that the
embodiments and figures disclosed herein are to be con-
sidered illustrative rather than restrictive.

FIG. 1 is one embodiment of a dual/multi-modulator
projector display system that employs two moveable
mirror assemblies that may take advantage of a high-
lights modulator.

FIG.2isone example, notbeing part of the invention,
of a dual/multi-modulator projector display system
that employs a holographic imaging module as at
least one non-mechanical means for steering beams
of light, as made in accordance with the principles
of the present application.

FIG.3isone example, notbeing part of the invention,
of a system and/or method for creating holograms
for holographic imaging that affects the desired
beam steering in the display system of FIG. 2.

FIG. 4 is another example, not being part of the in-
vention, of a system for creating the holographic im-
aging that affects the desired beam steering in the
display system of FIG. 2.

FIG.5Ais one embodiment of a dual/multi-modulator
projector display system that may employ a polarizer
to adjust the balance of light between a main light
path and a highlight light path, as made in accord-
ance with the principles of the present application.
FIG. 5B is yet another embodiment of a dual/multi-
modulator projector system that may employ a po-
larizer to adjust the balance of light between a main
light path and a highlight light path using a non-me-
chanical beam steering modulator, as made in ac-
cordance with the principles of the present applica-
tion

DETAILED DESCRIPTION

[0009] Throughout the following description, specific
details are set forth in order to provide a more thorough
understanding to persons skilled in the art. However, well
known elements may not have been shown or described
in detail to avoid unnecessarily obscuring the disclosure.
Accordingly, the description and drawings are to be re-
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garded in an illustrative, rather than a restrictive, sense.
[0010] As utilized herein, terms "component," "sys-
tem," "interface," "controller" and the like are intended to
refer to a computer-related entity, either hardware, soft-
ware (e.g., in execution), and/or firmware. For example,
any of these terms can be a process running on a proc-
essor, a processor, an object, an executable, a program,
and/or a computer. By way of illustration, both an appli-
cation running on a server and the server can be a com-
ponent and/or controller. One or more components/con-
trollers can reside within a process and a compo-
nent/controller can be localized on one computer and/or
distributed between two or more computers.

[0011] The claimed subject matter is described with
reference to the drawings, wherein like reference numer-
als are used to refer to like elements throughout. In the
following description, for purposes of explanation, nu-
merous specific details are set forth in order to provide
a thorough understanding of the subject innovation. It
may be evident, however, that the claimed subject matter
may be practiced without these specific details. In other
instances, well-known structures and devices are shown
in block diagram form in order to facilitate describing the
subject innovation.

Introduction

[0012] Current dual/multi-modulator projector display
systems comprise two or more modulation stages where
illuminating light is passed in order to form a final pro-
jected image upon a projection screen. For the most part,
such modulation stages comprise mechanical beam
steering architectures - e.g., DMD, MEMS or some me-
chanically actuated set of mirrors. FIG. 1 depicts an em-
bodiment of a dual/multi-modulator projector display sys-
tem that employs mechanical beam steering modulators.
[0013] Projector system 100 employs a light source
102 that supplies the projector system with a desired il-
lumination such that a final projected image will be suf-
ficiently bright for the intended viewers of the projected
image. Light source 102 may comprise any suitable light
source possible - including, but not limited to: Xenon
lamp, laser(s), LEDs, coherent light source, partially co-
herent light sources.

[0014] Light 104 may illuminate a first modulator 106
that may, in turn, illuminate a second modulator 110, via
a set of optional optical components 108. Light from sec-
ond modulator 110 may be projected by a projection lens
112 (or other suitable optical components) to form a final
projected image upon a screen 114. First and second
modulators may be controlled by a controller 116 - which
may receive input image and/or video data. Controller
116 may perform certain image processing algorithms,
gamut mapping algorithms or other such suitable
processing upon the input image/video data and output
control/data signals to first and second modulators in or-
der to achieve a desired final projected image 114. In
addition, in some projector systems, it may be possible,
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depending on the light source, to modulate light source
102 (control line not shown) in order to achieve additional
control of the image quality of the final projected image.
[0015] First modulator 106 and second modulator 110
may comprise a set of mechanically moveable mirrors
106a and 110a, respectively - e.g., as may form a DMD
or MEMS array. These mirrors may be moved or other-
wise actuated according to control signals received from
the controller 116. Light may be steered by the first and
second modulators as desired by such mechanical ac-
tuation.

[0016] Dual modulation projector and display systems
have been described in commonly-owned patents and
patent applications, including:

(1) United States Patent Number 8,125,702 to Ward
etal., issued on February 28, 2012 and entitled "SE-
RIAL MODULATION DISPLAY HAVING BINARY
LIGHT MODULATION STAGE";

(2) United States Patent Application 20130148037
to Whitehead et al., published on June 13,2013 and
entitied "PROJECTION DISPLAYS";

(3) United States Patent Application 20110227900
to Wallener, published on September 22, 2011 and
entitted "CUSTOM PSFs USING CLUSTERED
LIGHT SOURCES";

(4) United States Patent Application 20130106923
to Shields et al., published on May 2, 2013 and en-
titted "SYSTEMS AND METHODS FOR ACCU-
RATELY REPRESENTING HIGH CONTRAST IM-
AGERY ON HIGH DYNAMIC RANGE DISPLAY
SYSTEMS";

(5) United States Patent Application 20110279749
to Erinjippurath et al., published on November 17,
2011 and entitled "HIGH DYNAMIC RANGE DIS-
PLAYS USING FILTERLESS LCD(S) FOR IN-
CREASING CONTRAST AND RESOLUTION" and
(6) United States Patent Application 20120133689
to Kwong, published on May 31, 2012 and entitled
"REFLECTORS WITH SPATIALLY VARYING RE-
FLECTANCE/ABSORPTION GRADIENTS FOR
COLOR AND LUMINANCE COMPENSATION".

[0017] In addition, there are references that disclose
the use of holographic projection and the Fourier nature
of the illumination to create projector display system such
as:

(1) United States Patent Application 20140043352
to Damberg et al., published on February 13, 2014
and entitled "HIGH LUMINANCE PROJECTION
DISPLAYS AND ASSOCIATED METHODS";

(2) United States Patent Application 20100157399
toKrolletal., published on June 24,2010 and entitled
"HOLOGRAPHIC DISPLAY";

(3) United States Patent Application 20100046050
to Kroll et al., published on February 25, 2010 and
entitied "COMPACT HOLOGRAPHIC DISPLAY DE-
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VICE";

(4) United States Patent Application 20120008181
Cable et al., published on January 12, 2012 and en-
titted "HOLOGRAPHIC IMAGE DISPLAY SYS-
TEMS";

(5) United States Patent Application 20120188620
to De Echaniz et al., published on July 26, 2012 and
entitled "LASER IMAGE PROJECTION SYSTEM
APPLICABLE TO THE MARKING OF OBJECTS
AND METHOD FOR GENERATING HOLO-
GRAMS"

Non-Mechanical Beam Steering Embodiments

[0018] Non-mechanical beam steering modulators, as
opposed to mechanical modulators, may not have need
of MEMS devices but instead leverage more common
imaging devices such as LCD modulators. In particular,
itmay be desirable to have atleast one or more modulator
stages that do not comprise a moveable arrangement of
mirrors.

[0019] FIG. 2 depicts one embodiment of a suitable
projector system (200) comprising at least one non-me-
chanical beam steering module. Projector system 200
comprises a light source 202 that may comprise laser(s),
LEDs, coherent or partially coherent light source(s) --
e.g., where the light may be of the same wavelength and
phase. It suffices that, whatever light is produced from
source 202, that light is able to sufficiently interact with
a holographic image to affect the beam of the light.
[0020] Light from source 202 illuminates first holo-
graphic modulator 204. First modulator 204 may com-
prise an LCD panel or any other module that is capable
of forming a holographic image thereon and interacting
with the light from source 202. First modulator 204 may
receive its holographicimage from controller 201 - which,
in turn, may either derive holographic data and/or control
signals from inputimage data - or may receive holograph-
ic data from the input data stream that may accompany
the input image data, if needed. As will be discussed
further herein, holographic data may be derived through
an iterative process that may reside inside the controller
or may be sent to the controller from an outside process.
[0021] The light passing through the first modulator
204 may illuminate alens (and/or optical subsystem) 206.
Lens 206 may affect a Fourier transformation of the illu-
mination such that desired beam steering may be affect-
ed onto a second modulator 208. The light from lens 206
may be beam steered in a desired spatio-temporal fash-
ion that allows the projector system to perform a highlight
illumination of any desired feature within the projected
image. For example, if there is a desired specular reflec-
tion (or any other suitable feature with higher luminance
that other features) within an finally projected image, then
non-mechanical beam steering employing holographic
image processing is capable of steering the beam in a
timely fashion to provide additional illumination to the
highlight features in the finally projected image.
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[0022] Second modulator208 may be any known mod-
ulator - e.g., DMD, MEMS and/or any set of moveable
mirrors, such that the light modulated by modulator 208
(according to control signals from controller 201) may be
processed by projection lens 210 and finally projected
onto screen 212 for viewing.

One Holographic Data Processing Example

[0023] As mentioned above, the holographic data may
be derived from input image data in on-board or off-line
process. FIG. 3 depicts one embodiment of an iterative
processing system 300 (called the Gerchberg-Saxton al-
gorithm, a description of which may be found at ht-
tp://fen.wikipedia.org/wiki/Gerchberg%E2%80%93Saxt
on_algorithm ) by which holographic data may be derived
from input image data.

[0024] Suppose inputimage 302 is the desired image
to be modeled and/or rendered by a display system. The
holographic processing system 300 would input image
data 302 into a circuit and would be placed through an
inverse Fourier Transform process 306 in order to create
a holographic representation 310 of the input image 302.
[0025] As may be seen, holographic image 310 may
appear to a human viewer as a jumbled and perhaps
disordered image, it in fact captures the information con-
tent of the input image - but in the frequency domain.
This frequency information (e.g., Fourier coefficients)
may be input into a processing block 314 - together with
amplitude model of the light from source 202 (312). The
output of processing block 314 may be taken into a Fou-
rier Transform process 316 producing the resulting 320
which is an approximation of 302. The difference be-
tween is 302 and 320 is calculated in processing block
304 and used to refine the image sent to 306 to reiterate
the process until the error between 320 and 302 is within
tolerance. Once this is achieved 310 can be used as the
holographic data applied to 204.

[0026] As mentioned, this process may be performed
in real-time at the controller 201 based on input image
data - or it may be supplied to the controller via some off-
line process.

[0027] FIG. 4 is one example, not being part of the
invention, of a hologram image generator 400, as made
in accordance with the principles of the present applica-
tion. Generator 400 may comprise a laser light source
402 (or some suitable coherent or partially coherent light
source). The light may transmit through one or more op-
tional polarizers 404 to adjust the intensity of the light
from source 402. It should be noted that this may not be
a requirement of a generic system; but may provide a
sort of global dimming feature. The light may be spread
out accordingly with optical element 406. This light may
then pass through a half-wave plate 408 to polarize the
light as desired to be used by the polarizing beam splitter
410. Splitter 410 allows the polarized light from 408 to
reach Spatial Light Modulator (SLM) 412 and then redi-
rects the light reflected off 412 to 414. SLM 412 phase
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shifts the light from 408 according to the holographic data
applied to it. Lens 414 performs an inverse Fourier trans-
form on the phase shifted light producing the desired im-
age at image capture 416. image capture 416 is shown
as a camera but may also be a subsequent modulator in
a multi-modulation system.

Rotatable Polarization Plate Embodiment for Beam
Steering

[0028] Apart from holographic means of beam steer-
ing, there are other non-mechanical beam steering mod-
ules that may be suitable in a dual/multi-modulation pro-
jection display system.

[0029] There are described in the following reference
the use of a rotatable polarizer as a means to affect beam
steering:

(1) United States Patent Application 20130265554
to BARANEC et al., published on October 10, 2013
and entitted "COMPACT LASER PROJECTION
SYSTEMS AND METHODS"™; and

(2) United States Patent Application 20120188467
to Escuti et al., published on July 26, 2012 and en-
titted "BEAM STEERING DEVICES INCLUDING
STACKED LIQUID CRYSTAL POLARIZATION
GRATINGS AND RELATED METHODS OF OPER-
ATION"

[0030] FIG. 5A depicts one such embodiment that may
employ a polarization plate (e.g., either fixed or rotatable)
that affects desired beam steering as discussed herein.
In one embodiment, projection display system 500 may
comprise a laser (or some coherent/partially coherent)
light source 502, polarization recovery optics (PRO) 504,
rotatable polarizer 506, beam forming/expanding lenses
508, integrating rod (or alternatively, a beam expander)
510, partial beam splitter 512a, mirror 514, MEMS array
516, lens 518, stack rod array 520, partial beam splitter
512b, and DMD array 522.

[0031] Array 522 may serve as a second and/or addi-
tional modulator to provide additional light processing for
finally projection of a final image (and possibly, through
additional optical elements and/or components). The
components from 502 to 512a may provide a light path
directly to 512b - e.g., as a main beam providing sub-
stantially all of the desired illumination for the finally pro-
jected image. However, depending on polarization of the
light fromintegrating rod(s) 510, a second light path (e.g.,
down to element 514) may be employed, e.g., for a high-
lightillumination path that eventually may be recombined
with the main beam at 512b - e.g., to provide a desired
amount and placement of highlight illumination.

[0032] FIG. 5A depicts using polarization to control the
amount of uniform light directly reaching the next stage
of modulation and the amount of light reaching the high-
lights modulator which is then sorted into discrete bins
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(e.g., as seen as the segments comprising 520) and that
resulting non-uniform light field may be applied to the
next stage of modulation. As may also be seen, MEMS
device 516 may be used to sort the light reaching it into
discrete segments in 520. In another embodiment, it may
be possible to replace 516, 518, and 520 with elements
410, 412 and 414 - e.g., in the case of non-mechanical
beam steering.

[0033] Inoperation, laserlight from 502 illuminates the
optical subsystem 504 and 506. The light illuminates ro-
tatable polarizer 506 - which may be made to rotate under
control signals from a controller (not shown). 506 polar-
izes the light from 502 and adjusts the polarization ori-
entation relative to polarizing beam splitter 512a. 504 is
an optional polarization recycling subsystem which may
be used to improve the efficiency of the polarization. 510
is used to make the light more uniform such that it can
be used with modulators 516 and 522. 512a will divert a
portion of the light reaching it from 510 to 514 and the
remainder to 512b. The amount of each proportion will
be dependent on the polarization orientation set by 506.
514 is an optional fold mirror used to redirect the light
from 512ato 516. 516 is a MEMS device with independ-
ently controllable mirrors which can divert the light reach-
ing them to anyone of the segments of integrating rod
520. More lightis diverted to segments which correspond
to brighter areas of the image to be reproduced. 518 is
alens used to image the light reflected off the mirrors on
516 into the segmented integrating rod 520. 512b is used
to combine the uniform light field from 512a with the typ-
ically non-uniform light field from 520 onto the next mod-
ulator 522. 522 modulates the combined light field from
512b to create the desired image. Typically there is a
projection lens system and screen following 522, similar
to 112 and 114 in FIG. 1A, which are used to realize the
desired image.

[0034] The controller (notshown) analyzes the desired
image to be produced and provide control to the 506, 516
and 522 to generate thatimage. 506 can be used to divert
the amount of light required to establish the uniform illu-
mination necessary at 522 to produce the image. The
remaining light is routed to 516. Control to 516 deter-
mines how much light is directed to each segment of 520.
The brighter parts of the image will have more light di-
rected to their corresponding segments. The combined
light field from 512b is compensated with the control sent
to modulator 522 in order to create the desired image. In
the case were the source 502 has more light then re-
quired either 502 can be reduced in intensity or 516 can
be used to divert unused light outside of 520 so it doesn’t
reach 522.

[0035] In another embodiment, polarizer 506 may be
a fixed element and the amount of light split to the high-
light path may be substantially a fixed percentage of the
total light - e.g., 90% to main light path and 10% to high-
light light path. The amount of highlight light to be recom-
bined with the main light may be controlled by allowing
a desired amount of highlight light to go to a light dump
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- or to the highlight path and recombined with the main
light path.

[0036] FIG. 5B depicts yet another embodiment of a
projector display system that may employ a non-mechan-
ical beam steering module in the highlight light path. In
this embodiment, light from element 514 may be passed
through a beam splitter 516b to a SLM 517b. This light
may be holographically modulated as discussed above
in reference to FIGS. 2, 3 and 4 above. Lens 518b may
provide a suitable Fourier transformation as previously
discussed and the resulting light may provide the high-
light as desired - and combined onto the main light path
at beam splitter 512b.

[0037] A detailed description of one or more embodi-
ments of the invention, read along with accompanying
figures, that illustrate the principles of the invention has
now been given. ltis to be appreciated that the invention
is described in connection with such embodiments, but
the invention is notlimited to any embodiment. The scope
of the invention is limited only by the claims. Numerous
specific details have been set forth in this description in
order to provide a thorough understanding of the inven-
tion. These details are provided for the purpose of exam-
ple and the invention may be practiced according to the
claims without some or all of these specific details. For
the purpose of clarity, technical material that is known in
the technical fields related to the invention has not been
described in detail so that the invention is not unneces-
sarily obscured.

Claims

1. Aprojectordisplay system, said display system com-
prising:

a light source (502);

a polarizer (506) configured to induce a polari-
zation to light received from said light source;
polarizing beam splitter (512a) configured to,
based upon said polarization induced by said
polarizer, split the light between first light prop-
agating along a main light path and second light
propagating along a highlight path;

a spatial light modulator (516) configured to
modulate said second light to create highlight
light; and

a partial beam splitter (512b) configured to com-
bine said highlight light with said first light,
wherein said polarizer (506) is a rotatable polar-
izer, and the display system further comprises
a controller configured to send control signals
to said rotatable polarizer to control an amount
of second light to be split to said highlight path
from said main light path.

2. Aprojectordisplay system, said display system com-
prising:
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a light source (502);

a polarizer (506) configured to induce a polari-
zation to light received from said light source;
polarizing beam splitter (512a) configured to,
based upon said polarization induced by said
polarizer, split the light between first light prop-
agating along a main light path and second light
propagating along a highlight path;

a spatial light modulator (516) configured to
modulate said second light to create highlight
light; and

a partial beam splitter (512b) configured to com-
bine said highlight light with said first light,
wherein said polarizer (506) is a fixed polarizer,
and the display system further comprises a con-
troller configured to send control signals to said
spatial light modulator to control an amount of
highlight light to be combined with said first light.

3. The display system of Claim 1 or 2,
the controller including:

a processor, and

a memory associated with said processor and
comprising processor-readable instructions
that, when said processor reads said processor-
readable instructions, causes said processor to
perform the following functions:

(a) receiving image data including at least
one highlight feature, and

(b) commanding said spatial light modulator
to modulate said second light to create said
highlight light.

4. The display system of Claim 1 or 2, wherein said
spatial light modulator further comprises a MEMS
array (516) and an integrating rod (520).

5. The display system of Claim 4, wherein said MEMS
array is configured to spatially modulate said second
light and steer said second light to said integrating
rod to affect said highlight light to be combined with
said first light.

6. The display system of Claim 1 or 2, wherein said
spatial light modulator further comprises a second
partial beam splitter (516b), a holographic Spatial
Light Modulator, SLM, (517b) and a lens (518b).

7. The display system of Claim 6, further comprising a
controller configured to send signals to said holo-
graphic SLM to modulate said second light to form
said highlight light.

8. The display system of Claim 1 or 2, further compris-
ing polarization recovery optics (504) placed before
said polarizer.
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9. Thedisplay system of Claim 1 or 2, further compris-

ing a beam expander (510) positioned between said
polarizer and said polarizing beam splitter.

Patentanspriiche

Projektor-Anzeigesystem, wobei das Anzeigesys-
tem Folgendes umfasst:

eine Lichtquelle (502);

einen Polarisator (506), der konfiguriert ist, um
eine Polarisation von Licht, das von der Licht-
quelle empfangen wird, zu induzieren;

einen polarisierenden Strahlteiler (512a), der
konfiguriert ist, um basierend auf der von dem
Polarisator induzierten Polarisation, das Lichtin
erstes Licht, das sich entlang eines Hauptlicht-
wegs verbreitet, und zweites Licht, das sich ent-
lang eines Hervorhebungswegs verbreitet, zu
teilen;

einenraumlichen Lichtmodulator (516), der kon-
figuriert ist, um das zweite Licht zu modulieren,
um Hervorhebungslicht zu erzeugen; und
einen Teilstrahlteiler (512b), der konfiguriert ist,
umdas Hervorhebungslicht mitdem ersten Licht
zu kombinieren,

wobei der Polarisator (506) ein drehbarer Pola-
risator ist und das Anzeigesystem weiter eine
Steuereinheit umfasst, die konfiguriert ist, um
Steuersignale an den drehbaren Polarisator zu
senden, um eine Menge von zweitem Licht zu
steuern, die vom Hauptlichtweg auf den Hervor-
hebungslichtweg aufgeteilt werden soll.

2. Projektor-Anzeigesystem, wobei das Anzeigesys-

tem Folgendes umfasst:

eine Lichtquelle (502);

einen Polarisator (506), der konfiguriert ist, um
eine Polarisation von Licht, das von der Licht-
quelle empfangen wird, zu induzieren;

einen polarisierenden Strahlteiler (512a), der
konfiguriert ist, um basierend auf der von dem
Polarisator induzierten Polarisation, das Lichtin
erstes Licht, das sich entlang eines Hauptlicht-
wegs verbreitet, und zweites Licht, das sich ent-
lang eines Hervorhebungswegs verbreitet, zu
teilen;

einenraumlichen Lichtmodulator (516), der kon-
figuriert ist, um das zweite Licht zu modulieren,
um Hervorhebungslicht zu erzeugen; und
einen Teilstrahlteiler (512b), der konfiguriert ist,
umdas Hervorhebungslicht mitdem ersten Licht
zu kombinieren,

wobei der Polarisator (506) ein fester Polarisator
ist und das Anzeigesystem weiter eine Steuer-
einheit umfasst, die konfiguriert ist, um Steuer-
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signale an den raumlichen Lichtmodulator zu
senden, um eine Menge von Hervorhebungs-
licht zu steuern, die mit dem ersten Licht kom-
biniert werden soll.

3. Anzeigesystem nach Anspruch 1 oder 2,

wobei die Steuereinheit Folgendes einschlief3t:

einen Prozessor; und

einen Speicher, der dem Prozessor zugeordnet
ist und prozessorlesbare Anweisungen um-
fasst, die, wenn der Prozessor die prozessor-
lesbaren Anweisungen liest, bewirken, dass der
Prozessor folgende Funktionen durchfiihrt:

(a) Empfangen von Bilddaten, die mindes-
tens ein Hervorhebungsmerkmal einschlie-
Ben, und

(b) Erteilen eines Befehls an den raumli-
chen Lichtmodulator, das zweite Licht zu
modulieren, um das Hervorhebungslicht zu
erzeugen.

Anzeigesystem nach Anspruch 1 oder 2, wobei der
rdumliche Lichtmodulator weiter eine MEMS-Feld-
gruppe (516) und einen integrierenden Stab (520)
umfasst.

Anzeigesystem nach Anspruch 4, wobei die MEMS-
Feldgruppe konfiguriert ist, um das zweite Licht
raumlichen zu modulieren und das zweite Licht zu
dem integrierenden Stab zu lenken, um zu verursa-
chen, dass das Hervorhebungslicht mit dem ersten
Licht kombiniert wird.

Anzeigesystem nach Anspruch 1 oder 2, wobei der
raumliche Lichtmodulator weiter einen zweiten Teil-
strahlteiler (516b), einen holografischen raumlichen
Lichtmodulator, SLM, (517b) und eine Linse (518b)
umfasst.

Anzeigesystem nach Anspruch 6, weiter umfassend
eine Steuereinheit, die konfiguriert ist, um Signale
an den holografischen SLM zu senden, um das zwei-
te Licht zu modulieren, um das Hervorhebungslicht
zu bilden.

Anzeigesystem nach Anspruch 1 oder 2, weiter um-
fassend Polarisationswiederherstellungsoptik
(504), die vor dem Polarisator positioniert ist.

Anzeigesystem nach Anspruch 1 oder 2, weiter um-
fassend einen Strahlaufweiter (510), der zwischen
dem Polarisator und dem polarisierenden Strahltei-
ler positioniert ist.
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Revendications

Systeme d’affichage de projecteur, ledit systéme
d’affichage comprenant :

une source de lumiéere (502) ;

un polariseur (506) configuré pour induire une
polarisation sur la lumiere regue en provenance
de ladite source de lumiére ;

un séparateur de faisceau polarisant (512a)
configuré pour, surla base de ladite polarisation
induite par ledit polariseur, diviser la lumiére en-
tre une premiere lumiére se propageant le long
d’'un trajet de lumiére principal et une seconde
lumiére se propageant le long d’'un trajet de
surbrillance ;

un modulateur spatial de lumiere (516) configu-
ré pour moduler ladite seconde lumiere pour
créer une lumiére de surbrillance ; et

un séparateur partiel de faisceau (512b) confi-
guré pour combiner ladite lumiére de surbrillan-
ce avec ladite premiére lumiére,

dans lequel ledit polariseur (506) est un pola-
riseur rotatif, et le systeme d’affichage com-
prend en outre un dispositif de commande con-
figuré pour envoyer des signaux de commande
audit polariseur rotatif pour commander une
quantité de seconde lumiere a séparer sur ledit
trajet de surbrillance a partir dudit trajet de lu-
miere principal.

2. Systeme d’affichage de projecteur, ledit systéme

d’'affichage comprenant :

une source de lumiere (502) ;

un polariseur (506) configuré pour induire une
polarisation sur la lumiere regue en provenance
de ladite source de lumiére ;

un séparateur de faisceau polarisant (512a)
configuré pour, surla base de ladite polarisation
induite par ledit polariseur, diviser la lumiére en-
tre une premiere lumiére se propageant le long
d’'un trajet de lumiére principal et une seconde
lumiére se propageant le long d’'un trajet de
surbrillance ;

un modulateur spatial de lumiere (516) configu-
ré pour moduler ladite seconde lumiere pour
créer une lumiére de surbrillance ; et

un séparateur partiel de faisceau (512b) confi-
guré pour combiner ladite lumiére de surbrillan-
ce avec ladite premiére lumiére,

dans lequel ledit polariseur (506) est un pola-
riseur fixe, et le systéme d’affichage comprend
en outre un dispositif de commande configuré
pour envoyer des signaux de commande audit
modulateur spatial de lumiére pour commander
une quantité de lumiére de surbrillance a com-
biner avec ladite premiére lumiére.
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3. Systeme d’affichage selon la revendication 1 ou 2,

le dispositif de commande incluant :

un processeur, et

une mémoire associée audit processeur et com-
prenant des instructions lisibles par le proces-
seur qui, lorsque ledit processeur lit lesdites ins-
tructions lisibles par le processeur, améne ledit
processeur a réaliser les fonctions suivantes :

(a) recevoir des données d’'image incluant
au moins une caractéristique de surbrillan-
ce, et

(b) commander ledit modulateur spatial de
lumiére pour moduler ladite seconde lumié-
re pour créer ladite lumiére de surbrillance.

Systeme d’affichage selon la revendication 1 ou 2,
dans lequel ledit modulateur spatial de lumiere com-
prend en outre un réseau MEMS (516) et une tige
d’intégration (520).

Systeme d’affichage selon la revendication 4, dans
lequel ledit réseau MEMS est configuré pour modu-
ler spatialement ladite seconde lumiere et orienter
ladite seconde lumiére vers ladite tige d’intégration
pour avoir un impact sur ladite lumiere de surbrillan-
ce a combiner avec ladite premiére lumiére.

Systeme d’affichage selon la revendication 1 ou 2,
dans lequel ledit modulateur spatial de lumiere com-
prend en outre un second séparateur partiel de fais-
ceau (516b), un modulateur spatial de lumiere holo-
graphique, SLM, (517b) et une lentille (518b).

Systeme d’affichage selon la revendication 6, com-
prenant en outre un dispositif de commande confi-
guré pour envoyer des signaux audit SLM hologra-
phique pour moduler ladite seconde lumiére pour
former ladite lumiére de surbrillance.

Systeme d’affichage selon la revendication 1 ou 2,
comprenant en outre une optique de récupération
de polarisation (504 ) placée devant ledit polariseur.

Systeme d’affichage selon la revendication 1 ou 2,
comprenant en outre un élargisseur de faisceau
(510) positionné entre ledit polariseur et ledit sépa-
rateur de faisceau polarisant.
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